were reviewed. Acute fractures of the upper limbs, lower limbs, pelvis, and cervical spine were included, but those of the skull, facial bones, and thorax were excluded, as were stress and chronic fractures. Results. The incidence of sports-related fractures was 1.8/1000/year (82% involving men). The median age of patients was 25 (interquartile range, 19-35) years. Sports-related fractures accounted for 24.6% and 5.1% of all fractures in men and women, respectively. Men aged 15 to 19 years were 9 times more likely to have sports-related fractures than women of the same age. The sports-related fractures involved the upper limbs (52.4%), lower limbs (45.4%), and axial skeleton (2.2%).
of the Royal Infirmary of Edinburgh with sportsrelated fractures between 1 July 2007 and 30 June 2008 were reviewed. Acute fractures of the upper limbs, lower limbs, pelvis, and cervical spine were included, but those of the skull, facial bones, and thorax were excluded, as were stress and chronic fractures. The trauma unit serves an adult population of 545 000 2 ; patients aged ≤14 years were treated at a separate paediatric institution.
results
Of a total of 6846 fractures presented (population incidence, 12.6/1000/year; 47% involving men), 990 (14.5%) were sports-related fractures (population incidence, 1.8/1000/year; 82% involving men). The median age of patients was 25 (interquartile range, [19] [20] [21] [22] [23] [24] [25] [26] [27] [28] [29] [30] [31] [32] [33] [34] [35] years. Sports-related fractures accounted for 24.6% and 5.1% of all fractures in men and women, respectively. Men aged 15 to 19 years were 9 times more likely to have sports-related fractures than women of the same age ( Fig. 1 ). Sport-related fractures accounted for 31.8%, 10.3%, and 1.0% of all fractures in younger adults (15-39 years), middleaged adults (40-59 years), and older adults (≥60 years), respectively.
The sports-related fractures involved the upper limbs (52.4%), lower limbs (45.4%), and axial skeleton (2.2%), including the fingers (n=204), distal radius (n=167), metacarpus (n=125), clavicle (n=98), ankle (n=92), carpus (n=54), proximal forearm (n=51), metatarsus (n=44), tibial shaft (n=24), proximal humerus (n=21), hip (n=2), patella (n=2), cervical spine (n=1), femoral shaft (n=1), and distal femur (n=1) [ Skiing and snowboarding accounted for 10.9% of sports-related fractures and involved similar proportions of men and women. Skiers tended to be older than snowboarders. Fractures sustained on artificial matting involved exclusively the upper limbs: fingers (n=19), metacarpus (n=13), and distal radius (n=11), presumably secondary to a fall onto the outstretched hand. Fractures sustained during alpine skiing and snowboarding also mainly involved the upper limbs: distal radius (n=17), fingers (n=9), and clavicle (n=8), with a few lower limb fractures of the ankle (n=2), proximal femur (n=1), tibial plateau (n=1), and fibular neck (n=1). Two patients had lateral compression pelvic fractures.
The cycling disciplines accounted for 10.5% of sports-related fractures. Of these, mountain biking, road cycling, and bicycle motocross (BMX) accounted for 70.2%, 24.0%, and 5.8%, respectively. Most fractures involved the upper limb: clavicle (n=23), distal radius (n=15), proximal radius (n=12), metacarpus (n=12), and fingers (n=10). There were one distal tibial fracture secondary to a BMX accident, one lateral compression pelvic fracture secondary to mountain biking, and one proximal femoral fracture, one femoral shaft fracture, and one scapular body fracture secondary to road cycling.
In most sports, upper limb fractures outnumbered lower limb fractures. In horse riding and motocross, the proportions of upper and lower limb fractures The male to female ratio of sports-related fractures was about 2 to 1 for basketball and martial arts, whereas it was 1 to 3 for ice-skating.
The remaining 37 sports accounted for 17.2% of sports-related fractures.
discussion
In a Finnish study in 1978, sports injuries accounted for 10% of presentations to emergency departments, and 20% of these were fractures. 3 In an Irish teaching hospital in 2009, sports injuries accounted for 14% of presentations to the emergency department; 67% of these injuries involved adults, and 26% to 39% were skeletal fractures, depending on the sports. 4 Studies of sports-related fractures have been reported in terms of paediatric and adolescent populations, 5,6 severe head and facial trauma, 7 and spinal injury. 8 Patterns of fractures vary according to different sports, rules, participation, and preventive measures. 9 Football is associated with more lower limb injuries than upper limb injuries, but many of these involve the cruciate ligaments and other soft tissues. 10 Fractures account for about 10% of football injuries and more commonly occur in the upper limb. Hands and wrists are more prone to injury in football. 11, 12 In our study, lower limb fractures usually involved the ankle, metatarsus, and tibial diaphysis; there were no avulsion fractures of the proximal tibia.
In rugby, the rate of injury depends on the level of competition (amateur vs. professional), and 6% to 20% of injuries were skeletal fractures. [13] [14] [15] In our study, upper limb fractures far outnumbered lower limb fractures, accounting for 83% of rugby fractures. Injury to the hand, especially the digits, is common in rugby, as players catch and carry the ball, and tackle other players. 11 The rates of injury for skiing and snowboarding are similar, but the rate of fractures is higher in snowboarding. 16, 17 In a 2-year study in Scotland, 33% of snowboarding injuries were fractures. 18 A Japanese study confirmed the same, and added that 67% of fractures involved the upper limb. 19 A 'snowboarders fracture' of the lateral process of the talus was reported. 20, 21 In our study, fractures sustained on artificial matting involved exclusively the upper limbs, presumably secondary to a fall onto the outstretched hand.
The rates of injury for mountain biking vary depending on the level of competition and the discipline (cross-country vs. downhill). In a study of 6000 competitive riders in 1995, there were 31 (0.5%) acute injuries, and 7% to 15% of these were fractures. 22 In a popular Scottish mountain biking centre, 37% of injuries were skeletal fractures, with two-thirds involving the upper limb. 23 Road cycling is less risky of injury than mountain biking or BMX, as riders do not negotiate jumps, ramps, or steep off-road downhill sections. In a study of 1000 competitive BMX riders in 1989, 6.3% had an acute injury, and 6.7% of these were fractures, and three-quarters of fractures involved the upper limbs. 24 High-energy injury secondary to mountain biking and other cycling disciplines was no more common than in other sports. 23 In a 3-year study from North America, 28% of horse riding injuries resulted in bony injury, and approximately one-fifth of these fractures involved the skull, spine, or pelvis. 25 In a 10-year study of acute injuries in competitive European motocross riders, motocross was second only to motorcycle racing in terms of injury incidence; 25% of injuries were fractures, and one in 10 fractures involved the spine, pelvis, or hip. 26 In our study, all fractures were confirmed on radiographs by an orthopaedic surgeon, rather than relying on emergency department staff who are less accurate in detecting fractures. 27 Patterns of sportsrelated fractures vary between localities depending on the popularity of various sports.
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